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(57) ABSTRACT

A battery charging method for a hybrid vehicle and the hybnd
vehicle using the same are disclosed. The hybrid vehicle
includes an engine and a motor as power source and includes
the battery 1n which electrical energy for driving the motor 1s
stored. The method and system may include: determining
whether the battery needs to be charged while the vehicle 1s
stopped; transitioning a transmission to a neutral position (N
position) when the battery needs to be charged; starting the
engine and engaging an engine clutch to connect the engine
with the motor so that the motor generates electrical energy
via power from the engine. The electrical energy generated by
the motor 1s then stored 1n the battery accordingly.
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FIG. 2
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FIG. 3
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BATTERY CHARGING METHOD AND
SYSTEM FOR HYBRID VEHICLE AND THE
HYBRID VEHICLE USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims prionity to and the benefit of

Korean Patent Application No. 10-2011-0127269 filed 1n the
Korean Intellectual Property Office on Nov. 30, 2011, the
entire contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

(a) Field of the Invention

The present invention relates to a battery charging system
and method for a hybrid vehicle and the hybrid vehicle using
the same. More particularly, the present invention relates to a
battery charging system and method and a vehicle using the
same that use a main drive motor to charge the battery.

(b) Description of the Related Art

A hybrid vehicle 1s a vehicle that uses two or more distinct
power sources to move the vehicle. The term most commonly
refers to hybnd electric vehicles (HEVs), which combine an
internal combustion engine and one or more electric motors
powered by a battery. However, alternative forms of hybnd
vehicles do exist, Hybrid Fuel cell vehicles. Hybrid vehicles
have become increasingly popular over the last couple of
years due to their high fuel efficiency and low impact on the
environment.

Generally, hybrid vehicles can be split into two distinct
species, parallel type hybrids and series type hybrid. In a
parallel hybrid one or more electric motors and an internal
combustion engine are installed so that they can both indi-
vidually or together power the vehicle. However 1n a series
hybrid the vehicle 1s driven by the electric motor with no
mechanical connection to the engine. Instead the engine 1s
configured to run a generator when the battery pack energy
supplied to the motor 1sn’t or 1s being charged.

Additionally, hybrid vehicles can also be compound type
hybrid in which power paths from the engine to the wheels
that can be either mechanical or electrical. The main principle
behind this system 1s the decoupling of the power supplied
from the engine (or other primary source, such as a fuel cell)
from the power demanded by the driver. Thus, these types of
hybrid vehicles mix the elements of a parallel hybrid and a
series hybrid vehicle.

Most hybrid electric vehicles include a low voltage battery
in which low DC voltage (e.g., 24V) 1s stored 1n addition to
high voltage battery (e.g., S00V). Lighting devices such as the
head lamps or a brake lights, air conditioning devices (e.g.,
the compressor or condenser, sound systems, or control
devices such as various controllers or a vacuum pump for
applying the brakes are operated by power from the low
voltage battery.

Since a portion of the energy powering the vehicle 1n a
hybrid comes from the batteries, charging the batteries 1s very
important 1 hybrid electric vehicles. Charging method dii-
fers according to operating modes 1n for example a parallel
hybrid. In the conventional design, small amounts of power
can be restored in the battery via a hybnd starter generator
(HSG), but the battery cannot be charged via the main (drive)
motor when the vehicle 1s stopped. On the contrary, the bat-
tery can be charged via the main motor only when the vehicle
1s running or in motion. Thus, since the battery may not
receive a sullicient restoration of power from the HSG when
the vehicle 1s stopped, the battery may become completely
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drained. When the battery becomes drained beyond a certain
threshold, the motor cannot be sufliciently used when the

vehicle begins to move. Therefore, drivability of the hybnd
vehicle and fuel economy may be deteriorated significantly as
a result.

When the vehicle 1s stopped on a road having a slope less
than or equal to a predetermined slope (for example, 4%), an
under-drive (UD) clutch 1n a transmission 1s slips once the
battery becomes charged 1n a neutral position to provide
power to a motor to operate the vehicle. When the vehicle,
however, 1s stopped on a road having a slope greater than the
predetermined slope, slip energy 1s very excessive and the
battery cannot be charged by using the motor in a neutral
position. Therefore, charging methods for the hybrid vehicle
should be studied and improved so as to charge the battery 1n
various environments efficiently.

The above information disclosed in this Background sec-
tion 1s only for enhancement of understanding of the back-
ground of the invention and therefore 1t may contain infor-
mation that does not form the prior art that 1s already known
in this country to a person of ordinary skill 1n the art.

SUMMARY OF THE INVENTION

The present invention has been made 1n an effort to provide
a battery charging method for a hybrid vehicle having advan-
tages of driving the vehicle efficiently at a hybrid mode and
improving fuel economy of the vehicle by enabling of charg-
ing a battery while the vehicle 1s stopped.

In addition, the present invention has been made 1n an effort
to provide a hybrid vehicle having advantages of improving
drivability of the vehicle and facilitating management of a
battery by using a main (drive) motor while the vehicle 1s
stopped regardless of slope of a road.

Technical objects that the present invention will achieve
are not limited to the above-mentioned technical objects, and
other technical objects that are not mentioned in this specifi-
cation can be clearly understood by a person skilled 1n the art
based on the disclosure of the present invention.

A battery charging method for a hybrid vehicle according
to an exemplary embodiment of the present ivention 1s a
method of charging the battery for the hybrid vehicle that
includes an engine and a motor as power source and includes
the battery 1n which electrical energy for driving the motor 1s
stored.

The method may include: determining, by a controller,
whether a battery needs to be charged when the vehicle 1s
stopped; shifting a transmission to a neutral position (N posi-
tion) when the battery needs to be charged; providing a com-
mand from the controller to the engine; engaging an engine
clutch for connecting the engine with the motor to allow the
motor to generate electrical energy via power from the
engine; and storing the electrical energy generated by the
motor in the battery. The engine clutch may synchronize with
a starting timing of the engine when the clutch 1s engaged.

The method may turther include: determining, by the con-
troller, whether a brake has begun to be released while the
vehicle 1s stopped; reducing a speed of the motor to be less
than or equal to a safe speed once the brake 1s released; and
transitioning the transmission to a drive position (D position)
by engaging a low-speed clutch in the transmission. For
example, the safe speed may be less than or equal to 300 rpm.
The hybnid vehicle may be started by using a restricted slip-
ping function once the brake has begun to be released.

A hybrnid vehicle according to another exemplary embodi-
ment of the present mnvention may include: a state monitoring
portion configured to monitor state information including
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state of charge (SOC) of the battery of the vehicle; a trans-
mission configured to be transitioned/shifted into a neutral
position when the SOC of the battery 1s less than or equal to
a predetermined value once the vehicle 1s stopped; and an

engine clutch configured to synchronize with a timing of °

operation position conversion of the transmission to engage/
connect the engine with the motor. In this case, the motor
generates electrical energy via power from the engine, and the
generated electrical energy 1s stored 1n the battery.

The motor may be controlled to enter a charging ready state
when the transmission 1s shifted into the neutral position. A
speed of the motor may be reduced to be less than or equal to
a safe speed once a brake 1s released while the electrical
energy 1s being stored 1n the battery.

The transmission may include a low-speed clutch that 1s
configured to transition the transmission to a drive position (D
position) once the brake 1s released after the vehicle has been
stopped so that the vehicle may again resume moving by
using restricted slip.

BRIEF DESCRIPTION OF THE DRAWINGS

It should be understood that the appended drawings are not
necessarily to scale, presenting a somewhat simplified repre-
sentation of various preferred features illustrative of the basic
principles of the mvention.

In the figures, reference numbers refer to the same or

equivalent parts of the present invention throughout the sev-
eral figures of the drawing.

FIG. 1 1s a flowchart of a battery charging method for a
hybrid vehicle according to an exemplary embodiment of the
present invention.

FIG. 2 1s a schematic diagram of a hybrid vehicle using a
battery charging method shown 1n FIG. 1.

FIG. 3 1s a schematic diagram for showing operation of a
hybrid vehicle at each step of a battery charging method for a
hybrid vehicle according to an exemplary embodiment of the
present invention.

DESCRIPTION OF SYMBOLS

100:
200:
201:
202:
203:
204:
205:
206:
207:

state monitoring portion
power generating apparatus
engine
engine clutch
motor
transmission
low-speed clutch
battery
inverter
208: wheel
209: integrated starter-generator (hybrid starter generator)
It should be understood that the appended drawings are not
necessarily to scale, presenting a somewhat simplified repre-
sentation of various preferred features illustrative of the basic
principles of the mvention.
In the figures, reference numbers refer to the same or
equivalent parts of the present invention throughout the sev-
eral figures of the drawing.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1

Exemplary embodiments of the present invention will be
described 1n detail with reference to the accompanying draw-
ings such that a person skilled 1n the art can easily practice the
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present invention. The present imvention can be achieved in
various forms and 1s not limited to exemplary embodiments
that are described herein.

Components that are not directly related to the present
invention will be omitted 1 order to describe the present
invention clearly, and the same or similar reference numerals
are used for the same or similar constituent elements 1n the
specification.

Throughout this specification and the claims that follow,
when 1t 1s described that an element 1s “coupled” to another
clement, the element may be “directly coupled” to the other
clement or “electrically coupled” to the other eclement
through a third element. In addition, unless explicitly
described to the contrary, the word “comprise” and vanations
such as “comprises” or “comprising’, will be understood to
imply the inclusion of stated elements but not the exclusion of
any other elements.

In overall specification, in addition, unless explicitly
described to the contrary, the word “comprise” and variations
such as “comprises” or “comprising” will be understood to
imply the inclusion of stated elements but not the exclusion of
any other elements. In addition, the terms *“-er”,

, “-or”’, and
“module” described 1n the specification mean units for pro-
cessing at least one function or operation, and can be 1mple-
mented by hardware components or soltware components
and combinations thereof.

It 1s understood that the term ““vehicle” or “vehicular” or
other similar term as used herein 1s inclusive of motor
vehicles 1n general such as passenger automobiles including
sports utility vehicles (SUV), buses, trucks, various commer-
cial vehicles, watercrait including a variety of boats and
ships, aircrait, and the like, and includes hybrid vehicles,
clectric vehicles, plug-in hybnd electric vehicles, hydrogen-
powered vehicles and other alternative fuel vehicles (e.g.
fuels derived from resources other than petroleum). As
referred to herein, a hybrid vehicle 1s a vehicle that has two or
more sources of power, for example both gasoline-powered
and electric-powered vehicles.

FIG. 1 1s a flowchart of a battery charging method for a
hybrid vehicle according to an exemplary embodiment of the
present invention. Referring to FIG. 1, a battery charging
method for a hybrid vehicle according to an exemplary
embodiment of the present ivention begins when a state
monitoring portion 100 acquires state information.

The state monitoring portion 100 may be devices (e.g., one
or more controllers, computers, etc.) which collect informa-
tion on vehicle states from systems monitoring various
vehicle states, or may be devices which collect and display the
information on the vehicle states from detecting means such
as sensors. The vehicle states are not limited, but may be state
information on driving state, running state, SOC, brake state,
or salety state ol components of the hybrid vehicle.

A battery charging system of the hybrid vehicle to which
the battery charging system and method for a hybrid vehicle
according to an exemplary embodiment of the present mven-
tion 1s applied acquires monitoring information on the SOC
of the battery of the hybnid vehicle from the state monitoring
portion 100. That 1s, the SOC of the battery of the hybnd
vehicle 1s continuously monitored at step S1.

When the hybrid vehicle stops 1n a D position, the state
monitoring portion (e.g., the controller) determines whether
the battery of the vehicle needs to be charged based on the
monitoring information on the SOC of the battery at step S2.
When the SOC of the battery 1s above a predetermined thresh-
old (e.g., 50%) and charging of the battery 1s not required at
the step S2, the battery i1s charged using a hybrid starter
generator (HSG) at step S3.
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The hybrid starter generator (HSG) may be an integrated
starter-generator which operates as a motor when the engine
of the hybrnid vehicle 1s started and operates as a generator
when electric power needs to be generated. Since the vehicle
1s stopped 1n the D position at the step S2, the engine causes
the HSG to generate electricity. Since the amount of power
that the HSG can prowde to the battery at the step S3 1s
limited, the step S3 1s performed only when the SOC of the
battery 1s above a predetermined threshold.

When the SOC of the battery 1s below the predetermine
threshold and the battery should be charged at the step S2, the
transmission 1s shifted/transitioned into a neutral position (N
position) at step S4. After that, the engine clutch 1s engaged
and a drive motor (main motor) 1s thereby connected with the
engine at step SS.

After that, the engine 1s operated so as to charge the battery
by using the main motor at step S6. In this case, the main
motor operates as a generator by using power from the engine
and the battery 1s charged at step S7. According to another
exemplary embodiment of the present invention, the
sequence 1s not limited and the engine clutch may be engaged
instantly upon starting the engine.

While the main motor 1s operating as the generator and the
battery 1s being charged at the step S7, the controller/state
monitoring portion determines whether the brake has begun
to be released 1n order for the vehicle to begin moving at step
S8.

When the vehicle 1s still stopped and the brake 1s not
released, the method returns to the step S7 and continues to
charge the battery by using the drive motor. When the brake,
however, begins to be released to allow the vehicle to move, a
speed of the main motor 1s reduced at step S9. In addition, the
engine clutchisreleased, e.g., as soon as the speed of the main
motor 1s reduced.

Reduction speed of the main motor 1s not limited, however.
In one exemplary embodiment, the speed of the main motor
may be reduced to a speed under 300 rpm or an allowance
speed of a low-speed clutch (e.g., UD clutch) which bears the
first forward speed 1n a D position may be used as the safe
speed value.

When the speed of the main motor 1s suiliciently reduced to
the safe speed at the step S9, the low-speed clutch (e.g., UD
clutch) 1n the transmission (e.g., gear box) 1s engaged so that
the transmission 1s transitioned to the D position and the
vehicle begins to run at step S10. As stated above, the safe
speed may of the engine may be 300 rpm, and the vehicle can
be started by using restricted slip once the speed of the motor
1s reduced under 300 rpm. In one exemplary embodiment, the
low-speed clutch may be safely engaged and the vehicle may
begin to move after the main motor 1s stopped. When the
vehicle begins to move at the step S10, the state monitoring,
portion 100 again obtains information related to the state of
components, runmng state, battery state, brake state, and so
on.

Since the battery can be charged using the main motor
regardless of the slope of an inclined road according to an
exemplary embodiment of the present invention, the battery
may be sufficiently charged under any driving state of the
vehicle. Since a slope sensor 1s not used like 1n a conventional
charging method for the hybrid vehicles, manufacturing costs
of the vehicle may be reduced.

For example, 1n the conventional hybrid vehicle, after the
battery 1s charged by using the HSG in the N position, the
low-speed clutch 1n the transmission is slipped to allow the
vehicle to begin moving when a slope of the road 1s less than
or equal to a predetermined slope (e.g., about 4%). When the
vehicle, however, 1s stopped on a road having a slope greater
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than the predetermined slope, slip energy 1s very excessive
and the battery cannot be charged by using the motor 1in the N
position. Since the battery can be charged by using the main
motor regardless of slope of the road according to an exem-
plary embodiment of the present invention, charging effi-
ciency of the vehicle may be improved.

FIG. 2 1s a schematic diagram of a hybrid vehicle using a
battery charging method shown 1n FIG. 1. That 1s, constituent
clements of the hybrid vehicle which 1s not related to the
battery charging method according to an exemplary embodi-
ment of the present invention are omitted, and constituent
clements which are related to the battery charging method
according to an exemplary embodiment of the present mven-
tion are illustrated 1n FIG. 2.

As shown 1n FIG. 2, the hybrid vehicle performing the
battery charging method according to an exemplary embodi-
ment of the present mvention includes a power generating
apparatus 200. The power generating apparatus 200 includes
the engine 201, the engine clutch 202, the motor 203, the
transmission (gear box) 204, the low-speed clutch 2035
included 1n the transmission, and the integrated starter-gen-
erator 209. The power generating apparatus 200 of the hybnid
vehicle selectively delivers driving torque of the engine 201
and/or driving torque of the motor 203 to the wheels 208 and
drives the vehicle accordingly. The power generating appa-
ratus 200 of the hybrid vehicle 1s connected to the battery
charging system, and the battery charging system includes the
battery 206 and an 1nverter 207 connected to the motor 203.

The hybrid vehicle may use the engine 201 and the motor
203 as power sources respectively or in combination. When
the vehicle begins to move or 1s moving at a low speed, the
engine clutch 202 1s released and only the driving torque of
the motor 203 1s delivered to the wheels 208 of the vehicle
(e.g., 1n an electric vehicle mode). When the vehicle moves at
a high speed, the engine clutch 202 may be engaged and the
driving torques of the engine 201 and the motor 203 are
delivered to the wheels 208 of the vehicle (e.g., 1n a hybnd
mode).

The integrated starter-generator 209 may be a hybnd
starter generator (HS(G) and 1s connected to the engine 201 via
¢.g., a belt. When the vehicle 1s transitioned from an electric
vehicle mode to a hybrid mode, the integrated starter-genera-
tor 209 starts the engine 201. Generally, the integrated starter-
generator 209 can be used to provide a small amount of charge
to the battery when the battery cannot be charged by the main
motor (e.g., when the vehicle 1s stopped) in the hybnd
vehicle. However, charging of the battery by using the inte-
grated starter-generator 209 1s very limited as discussed
above.

Since the hybrid vehicle according to an exemplary
embodiment of the present invention 1s a hybrid vehicle of
parallel type where both of the engine and the motor are used
for driving the vehicle, the battery can be charged by using the
main motor 203 by controlling engaging/releasing of the
engine clutch 202 and position/mode of the transmission 204.

The engine clutch 202 1s provided between the engine 201
and the motor 203 that are power sources of the hybnd
vehicle. When the vehicle 1s stopped, the engine clutch 202 1s
released, generally. After the transmission 204 1s transitioned
to be 1n an N position, however, the engine clutch 202 may be
again engaged to connect the engine 201 with the motor 203.
According to a conventional hybrid vehicle, the engine clutch
202 instead remains released/disengaged and the battery 1s
charged by the integrated starter-generator 209 connected to
the engine 201 while the vehicle1s stopped. However, accord-
ing to the exemplary embodiment of the present invention, the
transmission 204 1s transitioned to the N position and the
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engine clutch 202 i1s engaged with the engine while the
vehicle 1s stopped. At this time, the engine 201 operates and
the battery 206 1s charged by the main (drive) motor 203
connected to the engine 201 through the engine clutch 202.
Therefore, large amount of power can be restored in the
battery 206 while the vehicle 1s stopped.

The power generated by using the motor 203 1s stored in the
battery 206 through the inverter 207. The SOC of the battery
206 can be monitored 1n real time by monitoring systems such
as the state monitoring portion 100. In addition, the power
generating apparatus 200 of the hybrid vehicle may further
include a control portion (not shown) for controlling opera-
tion of the motor 203 or the engine 201. Particularly, the
control portion receives mnformation on the SOC of the bat-
tery when the SOC of the battery detected by the state moni-
toring portion 100 of the hybrid vehicle 1s insufficient. In this
case, the control portion controls the transmission 204 to
engage the N position and controls the motor 203 to enter a
charging ready state once the vehicle 1s stopped. In addition,
the control portion may control the motor to enter the charg-
ing ready state and control the engine 201 to be started.

Additionally, the speed of the motor 203 may be reduced
and the engine clutch 202 may be released once the brake 1s
released or while the brake 1s being released and the vehicle
may again begin to move aiter the battery has been charged by
using the main motor 203.

The transmission 204 may be a gear box. The transmission
204 may convert torque generated by the engine 201 or the
motor 203 according to running state of the vehicle and deliv-
ers the converted torque to the wheels 208. When the battery
206 needs to be charged while the vehicle 1s stopped, the
transmission 204 1s transitioned/shifted by the control portion
to the N position.

As stated above, 11 the battery charge 1s above a predeter-
mined threshold (e.g., 50%) the HSG charges the battery as
normal. However, when the SOC of the battery 1s insuificient
(1.e., below the predetermined threshold), and the brake has
not been released, the transmission 204 1s transitioned to be
the N position and then the engine clutch 202 1s engage again
to charge the battery 206 via the engine 201 through the motor
203.

The low-speed clutch 205 may included 1n the transmission

204, and 5 may be an under-drive clutch (UDC). When the

brake 1s released and the vehicle begins to move, the low-
speed clutch 205 1s engaged and the transmission 204 1s
shifted/transitioned into the D position. Therefore, the
vehicle can move accordingly. At this time, the speed of the
motor 203 may be reduced to a value that is less than or equal
to a safe speed or the motor 203 may be stopped.

FIG. 3 1s a schematic diagram for showing operation of a
hybrid vehicle at each step of a battery charging method for a
hybrid vehicle according to an exemplary embodiment of the
present invention.

STEP 1 1n FIG. 3 shows operation of the power generating
apparatus 200 when the vehicle 1s stopped while the trans-
mission 204 1s 1n the D position and information related to a
low SOC of the battery 1s input to the state monitoring portion
100 of the hybrid vehicle.

Since charging of the battery 1s required at the STEP 1, the
transmission 204 of the power generating apparatus 1s tran-
sitioned to the N position. At this time, the engine clutch 202
disposed between the engine 201 and the main motor 203 and
selectively connecting the engine 201 and the main motor 203
1s released. Since the vehicle 1s stopped, the engine 201 1s not
driven.
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Reterring to FIG. 2, the engine 201 1s connected to the
hybrid starter generator (HSG) 209 on an opposite side of the
engine clutch 202.

According to a conventional hybrid vehicle, torque 1s not
delivered to the transmission while the vehicle 1s stopped.
However, 1in the exemplary embodiment of the present inven-
tion, the transmission 204 1s transitioned 1nto the N position to
charge the battery via the motor by reengaging the clutch 202
once the transmission has been transitioned into neutral.

STEP 2 illustrates that the engine 201 1s again started to
charge the battery 206. At this time, the transmission 204 1s
engaged to the N position and the motor 203 begins charging
the battery once the clutch 202 has been reengaged. In some
exemplary embodiments of the present invention, the clutch
202 may remain engaged while the transmission 1s shitted
into an N position. In addition, the engine clutch 202 may be
engaged instantly before the engine 201 1s started or simul-
taneously while the engine 201 1s being started.

STEP 3 illustrates the charging process of the battery. That
1s, the engine 201 1s charging the battery, and the main motor
203 connected to the engine 201 through the engine clutch
202 functions as a generator by operation of the engine and
supplies charging power to the battery 206.

According to a conventional hybrid vehicle, however, the
battery would not be charged by using the motor 203. There-
fore, the engine clutch 202 1s released to disconnect the
engine 201 from the motor 203, and the engine 201 operates
to charge the battery through the HSG 209. However, as stated
above, the HSG 209 can only supply small amount of power
and 1t 1s hard to charge the battery sufliciently.

STEP 4 shows that the brake 1s released and the vehicle has
again begun move. The low-speed clutch 205, for example the
UD clutch 1s engaged for restarting the vehicle and the trans-
mission 204 1s transitioned from the N position to the D
position. After that, the vehicle begins to move again. The
low-speed clutch 205 of the transmission 204 1s engaged after
the speed of the main motor 203 1s reduced to a speed at or
equal to a safe speed. As described above, the sate speed of the
motor may be 300 rpm. However, the safe speed 1s not limited
to 300 rpm. Once the speed of the motor 203 has been reduced
and the low-speed clutch 205 1s engaged, the vehicle begins to
move using restricted slip.

Since the engine clutch 202 1s engaged at this state, the
hybrid vehicle 1s driven by the motor 203 and the engine 201.
In conventional hybrid vehicles, however, the engine 201 1s
started by the HSG, the engine clutch 202 1s engaged, and the
motor 203 starts to run.

Operation of the power generating apparatus of the hybnd
vehicle related to charging the battery according to an exem-
plary embodiment of the present invention 1s shown 1n the
FIG. 3. Since operation of the power generating apparatus
related to driving the hybrid vehicle 1s well known to a person
skilled 1n the art, detailed description thereof will be omatted
from this specification.

Although the above exemplary embodiment 1s described as
using a single control portion to perform the above process, 1t
1s understood that the above processes may also be performed
by a plurality of control portions, controllers, processors or
the like.

Furthermore, the control logic (of the control portion) of
the present invention may be embodied as non-transitory
computer readable media on a computer readable medium
containing executable program instructions executed by a
processor, controller or the like. Examples of the computer
readable mediums include, but are not limited to, ROM,
RAM, compact disc (CD)-ROMs, magnetic tapes, floppy
disks, flash drives, smart cards and optical data storage
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devices. The computer readable recording medium can also
be distributed 1n network coupled computer systems so that
the computer readable media 1s stored and executed 1n a
distributed fashion, e.g., by a telematics server or a Controller
Area Network (CAN).

Since the battery can be sufliciently charged while a hybrid
vehicle 1s stopped according to an exemplary embodiment of
the present invention, drivability and fuel economy of the
hybrid vehicle may be improved. In addition, management of
the SOC of the battery for driving the main motor may be
tacilitated and the main motor can be fully utilized. There-
tore, driving efficiency of the hybrid vehicle may be enhanced
as well. Since the battery can be charged by using the main
motor regardless of slope of the inclined road while the
vehicle 1s stopped, a slope sensor 1s not necessary. Therefore,
manufacturing costs of the vehicle may be curtailed as well.

While this invention has been described 1n connection with
what 1s presently considered to be practical exemplary
embodiments, 1t 1s to be understood that the invention 1s not
limited to the disclosed embodiments, but, on the contrary, 1s
intended to cover various modifications and equivalent
arrangements 1ncluded within the spirit and scope of the
appended claims.

What 1s claimed 1s:
1. A battery charging method for a hybrnid vehicle that
comprises an engine and a motor as power source and com-
prises a battery i which electrical energy for driving the
motor 1s stored, the battery charging method comprises:
determining, by a controller, whether the battery in the
vehicle needs to be charged once the vehicle 1s stopped;

in response to determining that the battery needs to be
charged, transitioning a transmission to a neutral posi-
tion (N position);

starting, by the controller, the engine;

engaging an engine clutch to connect the engine with the

motor to generate by the motor electrical energy via
power from the engine;

storing the electrical energy generated by the motor 1n the

battery while the vehicle 1s stopped;

determining whether a brake 1s released while the vehicle 1s

stopped;

reducing a speed of the motor to be less than or equal to a

safe speed once the brake 1s released; and

transitioning the transmission to a drive position (D posi-

tion) by engaging a low-speed clutch in the transmis-
S101.

2. The battery charging method of claim 1, wherein the
engine clutch synchronizes with a starting timing of the
engine when the engine clutch i1s engaged.

3. The battery charging method of claim 1, wherein the
hybrid vehicle 1s started via a restricted slipping function once
the brake 1s released.

4. The battery charging method of claim 1, wherein the safe
speed 1s less than or equal to 300 rpm.

5. A hybnid vehicle that comprises an engine and a motor as
power source and comprises a battery i which electrical
energy for driving the motor is stored, the hybrid vehicle
COmMprises:
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a state monitoring portion configured to monitor state
information including state of charge (SOC) of the bat-
tery of the vehicle;

a transmission configured to be transitioned to a neutral
position when the SOC of the battery 1s less than or equal
to a predetermined value while the vehicle 1s stopped;
and

an engine clutch configured to synchronize with a timing of
position conversion of the transmission to engage the
engine with the motor,

wherein the motor generates the electrical energy via
power from the engine, and the generated electrical
energy 1s stored 1n the battery, and

wherein a speed of the motor 1s reduced to be less than or
equal to a safe speed while a brake 1s being released and
the electrical energy 1s being stored in the battery.

6. The hybrid vehicle of claim 3, wherein the motor 1s
controlled to enter a charging ready state once the transmis-
s10m 1s transitioned to the neutral position.

7. The hybrid vehicle of claim 5, wherein the safe speed 1s
less than or equal to 300 rpm.

8. The hybrid vehicle of claim 5, wherein the transmission
comprises a low-speed clutch, and

wherein the low-speed clutch transitions the transmission
to a drive position (D position) once the brake 1s released
while the vehicle 1s stopped to resume movement of the
vehicle via a restricted slipping function.

9. A non-transitory computer readable medium containing,
program 1instructions executed by a processor or controller,
the computer readable medium comprising;:

program 1instructions that determine whether a battery
needs to be charged when a hybrid vehicle stops;

program instructions that provide a command to transition
a transmission to a neutral position (N position);

program 1instructions that provide a command to start the
engine;

program instructions that provide a command to engage an
engine clutch to connect the engine with the motor to
generate by the motor electrical energy via power from
the engine to store the electrical energy generated by the
motor 1n the battery while the vehicle 1s stopped;

program 1nstructions that determine whether a brake is
being released while the vehicle 1s stopped;

program 1instructions that provide a command to reduce a
speed of the motor to be less than or equal to a safe speed
once the brake 1s released; and

program instructions that provide a command to transition
the transmission to a drive position (D position) by
engaging a low-speed clutch in the transmission.

10. The non-transitory computer readable medium of claim

9, wherein the engine clutch synchronizes with a starting
timing of the engine when the engine clutch 1s engaged.

11. The non-transitory computer readable medium of claim
9, wherein the vehicle 1s started via a restricted slipping
function once the brake 1s released.

12. The non-transitory computer readable medium of claim
9, wherein the safe speed 1s less than or equal to 300 rpm.
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